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Abstract of KR 20040045528 (A) 

PURPOSE: Transgenic cloned cow producing human alphal -antitrypsin and a method for producing 
the same are provided, thereby economically and efficiently producing biological medicines from the 
cloned animals. CONSTITUTION: The method for producing the transgenic cloned cow producing 
human alphal -antitrypsin comprises the steps of: (a) preparing nucleus donor cells by transferring a 
gene encoding human alphal -antitrypsin to somatic cell lines collected from cow; (b) preparing 
matured nucleus recipient ova collected from cow by removing oocytes from nucleus recipient ova of 
cow and removing cytoplasm including the first polar body; and (c) transferring the nucleus donor cells 
to the matured nucleus recipient ova and fusing them, wherein the somatic cells are collected from 
matured cow; and the nucleus transplanted ovum is SNU-B3(KCTC 10356BP). 



Data supplied from the espacenet database — Worldwide 



http://v3.espacenetxom/publicationDetails/biblio?DB=EPODOC&adjacent=4rue&locale=en... 2/3/2010 



#7fl^-*1 10-2004-0045528 



(19)t|«iflSHW3(KR) 
(12) ^7fl^^J£(A) 

(51) o Int. CI.? (11)*7B«aL 10-2004-0045528 

C12N 5/16 (43) 2004id06€02^ 

(21) f-fi'dJ: 10-2002-0073333 

(22) 2002^11-123^ 

(71) t€°J 

7 o v ^ 11-25 

(72) 

<M-a:3hH l fc«1* 11-25 
^S^j£^^ 7 ^239-1JL#^£1065: 

* $ 4£ $ *3 t^^-MI € t-a 01 *1 306 i 
^*^t^l^4^7>si-2^-1407m^-i-^4S303^10073: 
^ -1:41*1 #«HH9-*4*875-1 3] i^-fl 61 3 J: 

* 3 ? t« AS 3) A S 3 WS202^906S 

*l ^T^^f-I 703#€ 6 WS1 04^1 805Jl 

>H -ir^l^l *4?7l o] %7]°l2id:xW*}°W£.201 ^1 20331 

(74) cfle!°J 



4 ■SsH-^S^^KAIphal -antitrypsin)* 1M!*rfe -fr^^H- A ^ft(adult) £°1H -frefl^l: 

£°J * 3f^l?lrr ^1; A J"7ls] t^-l-^B^^J* l^Kr efl -fi-sUM- £<a 51 3?^ °l-§- 
*H 4^]^!- ^^«rfe- ^11- SLSrSK? 4*1^3 ^av^ g o]^*V o^sfl a S av^ ^.-i ov^th 

^ai# lH3*Kr ^(transgenic) 4*)l£°fl 3°14. 
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£4 4 1^4 4^ "£41-431^44 "WRr 444* A J44 ^ £ 0 d 9i 3^ A l?U. 4?l ^4 

*M£t °l-8-«H A 344 4*H±2l 4f^o.s.Jf.E| a]-# W^Rr 4^1 #4 4°14. 



til as 

£ 1 

4%- 441-43^4, *H£ 4*1), ^444 4*11 ± 



A] A) 



£43 444 4*3 

£ 14 4 4^21 a^ ^I-^^e^aI^- E oj ^ ^^Al?|7l 34 pGFP- a 1 -AT i^^lE 4*fl£4 

4. 

E 2 ^ a. tf-^o^ ^-^^>7> £<y S 3=f4 4i2| GFP Urti-i- 444 a};*!°14. 

£ 3 |.a AV-g-s]^- i^-g- al*(i)4 ^fl-g- 4*(2)±£ ^44(3)21 -f-^cflt 47fl4rr 434 444 

£ 4fe 4^ 43°.^ 47ll-§- =r«!442l 1^4 «!4 *H444 434 44\« 44<>l4 



£ 5fe 4 «t«34H 4-§-3fe ji^-S- 1*4 J«l*(4)6.s 4«i4 44°ll °l^Rr 434 444 4 

4°14. 



4°J2) 4^14 4 D J 



4^21 43 



4f-s\^ 714 -J a. 44-2| "$-4|:'l<v 

4 4*34 434 £°d(transfection) 4 3^(targeting)7]44 *M£ 4 *ll 7144 344 ^4444f:(transgeni 
c animal)4 >84*Kr 4U 4 <>1^4 41H 2l«8 ^^Jxj^^ofl ^ 3014. E *>, a oje^v igg 

44444 0 144<>i 44 444^4 SExr *J421444 41H 44 4°14. 

£.4 ^13-° 3., 4 4^4 44 441 - 44 J^4(Alpha1 -antitrypsin, °l*r '«1-AT'4 44)4 4444 434 
1- 344(adult) ±W 4^4 *Hi4| £°J 5? 3^4^. 47] A}f- o-i-ATt- 444^ 2|sfl 4444 £°J $ 
3t4 *1W£4 4-8-*H ^444 4*fl£» 4l4*Kr 4fJ 4 °1^4 41H 21*11 A S44 ^444 4*H£°H 4* 
^01 4. £th a. ^3 «§^#4 4*11^ 44<i4 av^- „ i-at» ^444 44 43^ 44. 

S£tb, 4 4^4 444 £°J 4 3? ?144 ^l^l£ 4^1 44* ^44°i 4^- al-AT» -S-«>l«V>fl ^ ^^^l 4 
*v ^j6i4. d ^^o.s. f a. ^ o. Aj^*v ± o\]*\ x-)]Aii£ofl a>^- ff 1-ATt ^4^- -8-4^11- £°J S 3 
f^u, Aj-7] ^^^^v^ ^Afli# 4^14°! -a-4°ll4 a>^- a i-at» tl-^Hr ^^44 4^l±t ^4«-^^l 
±S] -f -8-3.^3 -8-omTl a 1-AT4 ^444 fl«r ^ofl 4tr 5°l4. 

a 4^lS°ll4 ^ VA J4 ^ 1°-^ ^flS. 44£|4. 1^8- ^"H €^fl4fe- ^ ^(trypsin), 7l£E^Ai( cnymotryps 

in), ^4^4^1(61351356), 1-4711 4^1 (collagenase), S 4 H J (thrombin) % -f 4^4(plasmin)4 cfl442l M]Q 
A] ^«^4 4*l|3L4i°ll cfltr ^1*11^ : &4 ^44(serpin family)°ll 4 44. SEtr, al-AT^r 44^°1 52kD(kilo 
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dalton)<y tf^^oH xgel* 7l^£ «J1^ <t2li4*H dlft 4§-44 4*1 ^PRr 

4^-?Helasticfiber)4 -f^l^Sl ^eJ^^Hl s]^ ^5)^ a* 44^4. 

a 1 -AT4 ^ft^l *4 V * ^^^^1 -8-34 £°l*r &<>1 5^*1 (Carrel I et al., Mol. Biol. 

Med. 6, 35-42, 1982), °l* cfl^^l 14 ^3 a 1-AT #£*l*H 4^ 4*l):SL£-*l*lM ^ 

<H*l4 °lS.#| *l 4fe- 44 A J# ^Tll £l JL 31^-71 4344(Gadek and Crystal, in Metabolic Basis of Inhe 

rited Disease. Stanbury et al., Eds., McGraw-Hill, New York, pp.1450-1467, 1983). 

4714 ^fti 2}ft J:-S-7lf= $Hl£ 44ft ££«m- ^ft Q^^ns. 4ft 4^4 $n$-± 

^11 4n]^ -fr^s] a]°!f^H ^3. 443-^ °}?m 433 ^4* 44471 3*H i4 13$ °l4si a 1 -AT a] 

4<>l Slol. 1°JHH ^#4 a 1-AT7 r *l£*H3. 4<^£U 5U4. 44 ^3 f^-fr f^l^ 44i 

3 ^4 4#£ 431 44 A i44 4 B -^4*ll:iL£4 0 lSl 443<H 47)£]£r o a v^^ o|4_ q; 1 -AT^- 
^ £3. f^S^l *l£.°fl.£ 444 al4(Robin W. Carrell, Biotechnology and Genetic Engineering Reviews 
. 4,291-297, 1986)J1 ^JL€ 4 5U4. H2i4 ^ll 43 £4 44^4 71^4 f-ft 
434H A 34°l °d4sH &4. 

a 1-AT 4^4 3H44^ DNA <g7l4<I£- <>H 43*1 Sl^Dl(Long et al.. Biochemistry 23, 4828, 1984), 
S.JL°\] ttf^'S a 1-AT 4344 tfl4i?(Bollen et al., FEBS Lett. 16, 67, 1984; Courtney et al., Proc. Natl. Aca 
d. Sci. USA 81. 669, 1984; Tessier et al., FEBS Lett. 208, 183, 1986; Johnsen et al., Mol. Biol. Med 4, 291, 1 
987; Sutiphong et al., Mol. Biol. Med 4, 307, 1987; °141 ^ 4^4 44 ^4433 22, 148, 1989; Lee et al. 
, Molecules and Cells 3, 71 -74, 1993) JL5.(Travis et al., J. Biol. Chem. 260. 4384, 1985; Rosenberg et a 
L, Nature 312, 77, 1984; Cabezon et al., Proc. Natl. Acad. Sci. USA 81, 6594, 1984; ^nj f-, sH^SHW 
23, 236, 1990; 7j^ 4. 433 30, 108, 1992W 4433 4 $24. ^34 2LE.°M A 343 4433 

al-ATSr 3^4 MH13 ^°A A 3°] 34 44 ifl^S) 4±fe MH133 44321 44i4 U 

3ft 444417)- $143 iLiI£l$t4(Travis et al., J. Biol. Chem., 260. 4384, 1985). 

434 43 a1-ATSl £44# H2.$ tflffs. *\*3L jL5l$ 7l**l fe^r f-^^=* ^-*rb *l 

S ofl ^o^ ^ 1^.*V <y=# ft^7l7> <H^i^-. «>lel«- ^]^# ^|«(| fl 1-AT# ^4«rfe- "9 

^7f Sl$i4. ZL ofla^, a 1 -AT AS-i t>-§-7lS.Ai ^^^S^ ^(Archibald et al., 1990) ^ ^(Wright et al 

., l991)«.S J f-El a 1-AT* ^^^4. 

*H D d «J-^f-^ ^^^i«r ^-iV* 3ft ^efl ^-^t->21 £<y ^ «LS 3«j ^fl "Hffl ^ (pronuclear mic 
roinjection)* a>^-*]-^4. ^H-V, o] « q v^^ ^Sj ^ a|aj- J:^(5o/ 0 o]^)^- 4*1 5L7-]-ol7l^(Mos 

aicism)«l -fi*Hr -fr^^} sjr^l ^(homologous)*!: £7] a 4 A 1 ^ 

?VS1 Hflt 7^0): ^ ^l^o] oj$c]-. £ xjsn vfl n]A|^«g^ ^ ot 18 ~24Am 

^«! (pronuclei) ofl tfoj*^^ o]-^^^^, 0]%^ ^^^} €4. 44^ m 

^(homologous) ^^^1* <^7l 5£ 4^1 ^^g* €«rS€-|r 7^ ^f- £4 

BlSLir^^l ^4. 4*1, ±% 7l7io] ^1 ^^-(200°J °W)<$& ^^^«r^lr* £7l*Wfe- 

^ Aj^Vo] ^^l^^l $14. 44^ €*fe iL^£5l ^^1^^^ m}^ XtfY ifli ^xj.£ ^ 

5ftfc .2.^4 7)1451^^4. 

ol si ft ^l^^r «)i^47l ^14^ 5]efl £°J S 3^71^4 ms. ^7]^ ^^4^4 ft 

4 s&ft 01 4^oflA^ ^i^iai- ^*h«im -a-«flft 4-§-ft^-S.^l ^^<^1 ^<>14 ^^s. «>l«l ^ ^l(adui 
t)Sl -a-^i^^-i: ^3. y o Vl S* ^1*4^1£ si ell ^421 4^ift 71-^4711 ft4. ^, 
^^fe ^(sex) -fr£7> f'Aftfll. <>1 ^Ife ^'t 0 ! <=>1 «1 4^?1 A ^fl^4^ ^-sflft *ll^£f- <>l-8-«r^ 

4^11 7>^*>7fl 4fe ^1 ^4n4 ft4. 

- ^ 714 Lflofl s^Eii -B-^^7> £<y^ ^^^ift-i-lr* °1^4^ °J4 -§-°14t11 ^ 

^tt 51^ ^1^4Ji4ft4. 



4 D <H 6 14n4 4-ir 71 #2] 4^1 



0 l A 0 »-4 ^1. £«a ^ ol-§-4s ^-Mia 4*1 7l^# 1^fA£*l ^^^4^1-* A S 

44i °1« <5 l-§-4°i €4^- 4«i^* ^13°H ji ^-1: *H^4ai4 ft4. 
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^Ml 4 4^4 4<fl 4 ^(exogenous) 4444 £<y « 3^4 mSL2\ ± 4efl°l t«! 42. ^lS4 

43 0.3.4, 44°114 A}^ ff 1-AT* 4444 11444 4*ll 444^4 44. 
44 £oM 4^4 ^^^-i 44 a 1-ATl 4444r 4344 3? 3f^l?14 4t111 £44 

fe- 4<H«! 43L1 £«l*Hr 431; 4«!443 44 41 it 4«!443 ^) i^*m- £44 *i]7i4 

°i 441 t^Rr 431 £44fe £ 4^ 444 4«!44t 4«14fe ^Tjl; §ul=l ^«| *ll£l 4^4 4 
4°fl <>1^U 44*1 ?l-b #7)11 i*v^ ±3 «j 4^144 4*11 *Rr 4131 44. 

4^ -&*3^4, -ffeflsV 3H£^ofl 4s* a 1-ATl- 4444 4441 £°J 4 3f^l?l^r 4311 £4 

4^ A]j£l ^l; ^sw^j-Sl ^ >*fl£f- ^sKa, ^sw^B} ^ 1^311 £44 4i41 *W 

*M 441 43»4rr 2f^-i; £44tt £ *Bfl2l 444 4«!44* StilsKr ^1; 4 §til4 4|£f - 1:5" 

4 44<1 <>1 -4) *> jCL 44^ «9 <»l^^:-i: 3,M]3Rr 44; 4 >8-7l «j Efle]£°fl 441 #44rr 

£44-^ ± 3 44<H14 44 tfl-ATl A ,§44rr *§444 4^1 £3 ^44131 ^4314 44. 

£ 44 43.2.3.4, ±2] 44°fl4 44 « 1 -AT* 444fe ^§434 44 £3 44^4^ 44 a 1-ATl 44 
4fe- 31 43-°-3 *H? 44 a 1 - AT* 444rr 4^4 44. 



4^ ^ $ aq-g. 

Aj-7isi s.^* ^*>7i 4 4^4 444 £<y 7i^4 *d-Mia 4^! 7l*# ^^-*vrf. ^, €■ tt'S* 
sfl^a ^ofl^ ^d«-€ ^^^r ^tfls. ^SS-S-f-i- ^^l-^ ms. ^4 7i#* #A)i att 

4. 

^, €■ W£ -fr^tb ^ a 1-AT1- -B-^l^* ^ ^l; ^7] A> 

a1-ATt 4f=a^7l- ^ ^l^li* <=>l-§-*H 4*11 fl^fe- ^7fl» 

€■ ^"^-^ ^^^1^ ^«H]i^ ^-ar^^r -B-efltb ^ a 1 -AT* t^^fe -fr^V 

* H<y « ^jf 1 ^?!^ ^1 £ iSl t*«*}^ ^71 AfeJ- ff i_AT# ^«*>& E°J « ^1^1 

a* s 0 ,]*!-^ ^1* a*>, 4 u a ^2] «go B]i ^ 4^)^ ^f- «i-a 

T# £«SHr Slefl 3r*AAA #<Q3(«\ ^$°-3. 4 al-AT* ^sfe 

4^]^S4^ 4# a 1-AT » -g-°l«Wl « 0 V^* 

^ 4s *aja o v a.^ Tg^^ofl Aj-^s]^ -g-ois] ^511- § $14. UsH.e.s.fe 4 -k^i^ ^ 

^11- 71-^4. 11&14 4-g-si *^ < ?I 5141- 44^144 zl si^ll ^4*1 4s £4 4 U^si ^^11 ^ 

4n4 4-1-4 4«>1 ^£144. 

4« ^Wl 4^-4 -8-«H '^Ei'^ ^41-44S^4* 4aH4fe- c ^4£l 4^: 44* 14 
i°lH, 2i"lH, 444 4°la^, efle^4ois^ £ ^ 44 4^11 444. 

44 i 4-§-4 -8-<H '^££l'r 441-44^^4 cDlMA2l 441 ^44^ 2:4 DNA 4^4 444. 

44 ^Wl 4-8-4 -8-<H '^444(transformation)'4 *S.7\ 444^ 44 441 ^^l£l^ 41 

44^, °1^4 ^4444 ^l£7V a>^a-] ^efl^ 4s. f-^^oi^^ 4^1^71 nfl^ofl 444^ ^joi^, s s] =. 
44°1 44 H3.2\ 44°11 444 444 41 °J4^^S. >|iS] ^444^14^ 444. ^laSI ^4444 44 
4^ ^fi^^Hl^^ ^4^4 ^15L7^ ^4^1i^ 444 7^44 4^4 ^ 4°U, «114 ^4 >MI=E«i^fe- ^2.7} 
al^^ ©.a ^4 ^ 4 £4 «ll^7l£ 44. a 4 34 «fl4^ A H14 ^I2.7> 4 A>47fl^^ 
441 ^*4. nei4, ^4444 ^li4 4*°1 ^^sjcjEl-s. 71144^ 4#^S. A>t 4 4^11 44. «»1 

4 44 -Ml a 44 4421 441 ^44444ji 444. ^, >|i7> <^1^4 «14 443 444 *144tt 4 
41 444. 
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£4 ^*|aH 44¥J -§-<H '^^^(transgenic animal)"^ '444 <>13 W <>14 *a1-f 7]£ *M f-f 44 
°1 4^ 7H2 $14 $lefl3 -fi-44# *)l2:444 °1» <?W1 A oHl 43-3^5L 4^13^*1 H $ 

*}S| °J-¥-7l- >S44 f-l-i- 444. ^44 ; §-l-4 44°1 IAS *H? 4^* *344rr 4°l-2-^(Bior 

eator), *3 *3 4-§r 433^S 44^1fe- ^JE-S**. 443 °134 #7] W4 ^ Sit *8444^1: 44 

i-4ai4. 

44 1*I*H 44€ -8-°1 -f ^ 433 ^34<>1H £££ 7fl£l ^44 4331 ttfl^HH ¥1 44 «! 

4 fife- 444 443 °-isL 3tf4?l f-°J$ 44^14 ^ <H3 4^21 4*1414 ^4471 434 2471 
^ $)v]t}^ 30. £ ^^Hfe- <^d1 i£) ^SS^-i- 434 44 4<H1 Stf^ 44 ^^l^lHS. 444 

t^o, ^ ^ ^^=^^2| 4*n±* *§44 4 sa4. 

^jfl^ o.s 4 4^4 4*15. 4*1 *44 4444 H444 41-4 A 3447l ¥1*14 €*Hr 4441- *Wl£i £ 
°J 3i 344rr 431; Si #71 H4344 4444 4*1 414 A 344tr 431^ 44444. 

§ C-l a. ± <$X\ ^Efl*V *M£^o) Af^- a 1-AT» 444fe ^44 4*)±2l ^4^4 rfc 

ofl>H -H-eflt!- *Hl£4°11 44 «1-AT# 44 4fe 444* E«y *J ajf^lfe ^ll- 5L44*r *<H«! *|3E£ * 
«l*Hr 44- 4^443 44 4S.% 4«!442] *l 14314 ^44 ^la^l *1t144 44* 4*14^ 

£ *v^ 4. o.efl^ a^*> ^«j^>l- §Hl*Rr ^1; ^-71 4*J!4 44i 

434H 44 A 1^ *! 4*14 47)1; $ #7] Sj 4344 ^5^1 4344 441 444^r #m 5L% V 

£tb, * 1^3 «1-AT» -B-^d^ <a»e1^^ ^sfl^: 

^1^1£^1 ^ a l-AT# S ^^l^lfe #7)11- 5L«-*V4. 

JEtb, 4 AHJ- a i-AT# A S#«Ffe Ml-'fl* iSl -fHfcHH a1-AT# 4*1 ±$ 

a 1 -AT* ^*}$r £«"ft4. 

5Etf, 4 w s Vt §sl 4*12^ -fi-a^l^ al-AT« s]4l -R-^^>7> ti-«a^«H SI^ 5i# 

jc*V 4 <§« el^S] ^#^^ -y^ft i^Ai -S-sfl^ ff 1-AT» «t«*fe -frS^ 

» ^ ^f-^l^lfe ^ ^ ±2] idr^l- §«iSH #71 al-ATl- tt^^fe -a-3*}7i- £<y ^ ^ll*l 

<^l*Hl^fe ±21 ^-^^El al-ATl- 2* ^ 4*1 ±» ^S#*fe ^Tfl'i^ 4t^1 ^ 

^l^AS ^^«:4. 

^ ^3H-ft61 S^^If g 1-AT)» -fr^7>># ^1>H1^ MS.* ^ 

4 ^oIWtt a1-AT» t«*>fe -ff^^l- ^l^lS^l « 0 v^ is. ^8^-^ y o Vi a (biochemical method), # 

a) 2 ! u o v, S (physical method), wM^i ^^^^ (virus mediated transfection method) f-f #-g-t 

514. 

^sfev^oj hJ-^^s^ Dfl 7 pim §^ ^^i^. *la E l-^4 < a *9=<>1* ^^Hl- ^7H^1S sfe El5LSj^( 

lipofection) 2^ 5^31 *W^l°vt ^^^l" *1Mtt ^ (polymer)* i/pflS. *Hr w o v ^ f-# 4-§-t ^ Sit 
olfe -a^si ^1^4 « S°l ol-8-S|fe ^<»171E 44. 

a o v ^^S. <aa!S5.£sll°l^(electroporation), -ft-34 #(gene gun), ^3E. ^ 33 ''Hlf 0 ^ f-i" 4-§-* 

4= Si4. 

hMe]^ D fl7fl 6}01ii4 c, l^±(adenovirus) 2^ el|SS4°l a)±(retrovirus)2l «H^± 7fl^(genome 

H «4fe" DNA-f- tS-d^ -Mli^ #$Al7]fc Hj-^oi 4-8-* ^ S14. 

tj^ajsi-T]!^, ^ ^^14^ -3-^421 4*14oL ^443 °J fj-^s. 4^4* £°d ^ 3*4 

fe- 4-8-4 =r S14. cj 4^-34*1^, 4^1421 £°d* ^14 ^^l- ^14^ bI^H-^jII 4^(lipid-mediat 

ed method)* °1-§-sM 4^" a 1 -AT* 3*4 ^ Si4. 

^H47fl: ^4l- < ?]:HlB^^l(a1-AT)l- -B-^45l U ¥14 4*1 
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4 4^1 4-§-*lr: 44^ D lHf-4 ^4 DNA #5.^ 434 PCR 41H1 $n 4*1144. 44 a 1-ATl- 4444 
43451 JE-a « ^^°fl 51<H*i 44slfe 4*11471 3# pcDNA3£r 4$ 3 51^r ^(Invitroge 

n, Groningen, Netherland)4 444 <r 514 . 

44 a1-AT# 4^44 44451 £<y ^ 34 4:51 44°1I4 44 4444 444 4 51^4 ^ 

0 -?H]°J SSS-^r £44 4 514. 44 434^ a 1-AT 43* r 7 r £44 4 5U, £3; 4?1 43*r*r 3 £4 

4 4 514. 4=H 434.^ ^ *I4* 44^ 434(GFP)7V 444 4 514. 

pcr 44i> £ 4t>14 44 a 1 - AT* 4444 434, £ 0 -4*114 S£SEl 4 GFP^r TA S3.hJ 4*3^ ^3 
^4^44. 

4 4^1^ A 344(aduit) £<H1*1 444 0: l «l!44 4<^l£3. ^144. °H. £5} -f-f^l ^f*l *fl43 

^ 3£ ^i^, ^ ^ **i444(Holstein)5l ^if- 444°l 

£<1*1 4^-4 ^££r £5] 4?44°4 4^4, 44, ^ £rr ^44^4*1 45l£ HS., M^S. ^434 
4^l£ <: >14 ^ll-i: 4cl(Mather)4 4M1± (Barnes) 5] 4*3 (42: Mather amp; Barnes, Methods in Cell Biology, 
Vol.57, Animal Cell Culture Methods, Academic Press, 1998)* 4444 H1144A541 ^i^f 4*H44. 

It #4 4^44°-!Ml P/S^^M^ 10,00011), iS^^W^J 10mg)7> 444 44«9 4* 3<34(PBS) 
1- |7}sll, ^^^M 434 4*, £ Efl4 1^(FBS, fetal bovine serum), ^M^r 4 D lic4(NEAA, non-ess 
ential amino acid) 4 P/S4^*ll7r $7}s\ DMEM(Dulbecco's modified Eagles medium) 1 ^ 39°C, 5% CO 2 Si 

ia^s ^444. 

4^451 «a-¥- £fe 44.2.3.43 444^1 £34 *WH, 47l PBS3- ^134:2, e^ai (trypsin) 4 EDTA7> 
£44 4<Wi 3*14 44, 4* 43^13411 4714 «U444. 

3#£ 44 44*H(cumulus-oocyte complexs)* 444-¥-3.i-14*ll (hyaluronidase)S. *1344 44* 434j1 
5lfe 44 434^1, 4?" 471 S^4-EDTA ^-°-!l# 3444 39°C, 5% CO 2 51 £44£ «fl 

471 vH 3*1*14 ^, «-a 4^4j1 4714 131^1 Hfl444. 

^si siJf 2:2i6.s.^-Ei sfl#l^ ^2), 44 3l-¥- Ml^s] 2:^1, e^^l 5E^ Bfl43 f-^14 4^1 -¥-^^1^ < a« 
^21-1- £44*1 ^-^21 Afl =S *VjL ^144 4-§-, W S^4-EDTA -g-^i 3i 1-4^1 4^1(collagenase ty 

pe II) -§-°J!* «7 r «r«H 39°C, 5% CO 2 51 £4^£ «B47) vflofl *j*]A)7j ^, ^A)|^A]7l Jl ^7l«t 24°14i "114 

44. 

oj*^ 2)-^^ ^a^fe- AlTV ^ o_s. ^1£^S1 Hfl4°Jj* *fl7^4JI S^4-EDTA -§-°-!14 ^7 r 4°1 3*14 4 

-§-, ^s.* Bfl4°-!j^ jMsH «H44^ ^1 tfl «fl4, l^S(Wiimut) ^51 « 0 >^# -§-|-4 <: >1 «114 ?4 -Mli^S) «ll 
<a=<ij^ ^ Efl4 1^°1 ^71-^ DMEM-5-S. 2^14°1 «ti44Tr t^^ol-uflot^. WMmut et a | _ Na ture, 385:810- 
813, 1997) ^ ^-4.^ 4^4 f-4°i i^H, ^l£^4 4°i^lss^ *H^-44. 

*fl34^l: m 4445] ^l^iSSl 

ilsfl 4344 *\)3L ^} £°d4 4*114 44 »4^lH# ms. vfls ^°J4 4^51 ^44. sisfl 434* 
M]S. Ml^ £°J*1?1^ 4^^^ ^9443 44 433 44 4°le]^ «fl ^fl 344^ 4* 444 4 514. 

ti}3J-zi*l-7ll^ ^- 4^°ll A 1fe ^4434 4^ FuGene6 (Roche Molecular Biochemicals, IN, USA), e}£^!4 
4 43:i(LipofectAmine Plus, Life Technologies) 4 ^4 500(ExGen 500, MBI Fermentas)4 444 4 51 
4. 

FuGene64 4^4 *14t11 *14(multi- component lipid based reagent) -5.5*1 444 4°J°11*1 fe4 £°J £ 
#4 *>*U US. 4 A ^l 1^ ^71- ^4°11 4^m^] 71^* 4*1 4n ^|4i45l 334 434 4=14 434 

7r44. 

el£3)44 43^fe- 444 *14(cationic lipid)°H, ^!i4 5004 «1*14 444 44^1(non lipid cationic poly 
mer)5 «H^7H 4S. ^W *4 3l*°1 a.IL£]<H 514. 
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a. ^ig^fe ff 1-AT 4343 £<y « 344 3*M 4^347114 FuGene64 °1444. 4, a 1 -AT 4344 
e)£4 *J A 3 A 344 ^Ih^H A 3 A 34 el£4-DNA =?2. 4tMI (liposome- DN A construct complex)* ^15. u fl 0 J=^ 
«il $7r*M « Ml^U, ">1 4^31 (complex) 21 DNA ?£7 r MIS. Jtfl3£* 50-70%^£ #4 4^( 

confluency)4 s|Al^ J=«£<l4i* ^a]*V4. FuGene64 4tb 5L^°J ^Mfe ^l£44 33 4^4 

4 £4(parameter)-&4 3444^ 444* 441-43^4 444 ^M)444. 

7413 4 4^<HH *1) 3^H1^^ 47l 2#tH4 $«14 ^l£4°fl 44 a 1-AT* B WRr 434* £°d 
3l 3f^l34. ^, a 0 v 7 ] T^Tfl^ »4± D lH4 Al^-I- 444*1 Bfl^ Ml*H sv^i H fl<£44. 43421 £<y ^ 
ai^ c<y ^ 3^ ^l^f- 44-2-elHltl ^liEl^M^i-il^M (Fluorescein Isothiocyan 

ate, <>14 'FITC'4 44) 4^1 ^* °144*1 3444. 

^14^: 44l-4Em^(a1-AT)4 tt**rfe 4347V 5LS4 4U ^ ^ 44iL^ 

a 1 -AT 4344 £°J=1 4|iS] ^4 SLfe 4?1 4^4* 444^ 313:4. a 1 -AT 434 'Wl °l 

4=1 4 A <! (positive marker)*?! °J-s|^fl(amplcillin) 4^MHl 3I4 434^r 441 -43 S ^3 434 

7]- 34^3 434£ 4444. 

« 1-AT £°J^S >|a MIS 4°J4 DNA ^S^l (construct)^ 3*1 %M!M1» 3E?rSH Ml<#43 ^ 

*SMI SU, Jl 213 /flal-^ tMM13 4 A <H1 3*U 413^ ^ 34 * M)4 -§-7H)^ 4347V *44 4s.*v 
43^4. 3.elHS 3 4t1H13 £ a J 4 34 afl^* 44 43 34717V 34 4-g- ff -|-AT7V £^33 & 

£ ^lif-^- ^SkE ^£#4 43 (selective marker)3 444<H tilW. 

3 44 44I*H 34 314 ^,!M13 ^^S.^ JL2r3£S -MI2E31 

45f sM7V ^afe ^las^Ei ai^^I ^hs. 4-S- ^'S 

^ ^A]^6> SVC]-. ^^1- f-*V ^AJ- tifl<^6.S. ^«T*|-Jl f ^li^ Al^*V ^4 

SEtt, "r?1 -fr^^S. -fi-a^?! GFP <WM ^l5L* ^dttt 4= «4. « 1-AT 

7.>Sl £«y is. ^15. MIS. DNA ^£^1S ^13L^ GFP -Pr^^Hl 3*fl °1 

GFP-a-^^ £°j ^iasi ^ ^ *^b^ « gfp ^s-ft-^-s. 42.% 

cfl^S *>4 «1 ol ^l* A V*t -Mlife -!dl€ 4iS4El ^^Ia^H, 4*1 4^21 

f:4|5|7l7H Al^Vol i^Sli A)|i7f t^5l<H °1 ^^E]^ ^^ V * ^^7l nfl^-ofl, ^ ifl 

^i^j-tv 4^3 al^^l Aji^ afl^sfloj: *>4. f/i Hfloj=^ ^] i2 i zl- ^lni-4 a^?!4. 

4*1 ±$<H M]3L^r ^ M.^}o] -g-sflss^ n «jo!A] Al AiliaAio, oj-^a^i 3j^ £ s. «Hd> m. 

iaea M^7> £<U ^ MMMLS * ol^» 4^1 ^ ^3 <H^^ft 4^1 ^ 

^ a^oflx-l^ «g2)3«: 4^1^* ^^*>7l ^tr u o V ^-^S §-14*1 °1"§-* ^ Si 4. A o V 7l ^Tll 21 21 Sfl 

47f H-y ^ € ^Hl£2l 4^1 71^* ol-§-*M 4^1sl^ atfls ^«e1£4 thS-S^ S^r 

ol7lS(Mosaicism)°l 100% 4^* S-^<L3. ^^tt ^ «4. 

4 4^)1 71^ 4 t^2l «^x>7> olD] #^*> 4 °X±r ^^14^t^ PCT/KROO/00707 'm\ 
3L 4^1*1: ^ A <5^ v W(% 2000.6.30)21 71^1: o]^-*v ^ S14. ^, «j^l4^r t«l 4^ (enucleati 
on)* 4*11 D l^r ; §4^S4^ 43 -i^Kgenetic material)* i% v «: 44 *fl^l5L2l «l(nucleus)* ^ 
SJf-AS^l cl4 < H34. a* °1^7ll ^^^^.(embryo)!- *S« ^ (reconstructed embyro)' 4 al 
4n, ol ^c]ai^ 7fl^^ ofla^^f. ^isi uro^M ^4^171 cflela^l «>1^*M ^Vfli 4^1 41:* ^£4. 

^111^: ^^\f7l-2l $4, ^9^ 21 

±2] id±oflA] n]Aj^ l+xI-s ^^i ^ 4|<y>«H A J4t!:^r^V!r7r» $«lt!:4. *|J4^(HEPES. N-[hydroxyethyl]pi 
perazine-N'-[2-ethanesulfonic acid]) 4*4^°11 TCM199 (Tissue Culture Medium 199)71- 4*114 4*8 -Or TC 
M199 >WH u]q4? id-^V* 3^*> 4, 5% CO 2 21 £££ 4<H1 16 Ml^l 2244 44 Ml^H 44» ^ 

4^1 7J 4. 

°M, 44514 Hfl 0 o toJ 14 TCM, 4S#-3l4« A i ^ P/S f«7l «fl44 TCM199 afl^^i iiS4cl4( 
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estradiol, E2), \t3L4^3:^-€-(FSH, follicle stimulating hormone) 3l £ 314 ^444. 

^7} *1ll47iHl4 §44 t«!443 47 ^l£(cumuluscell)# *fl7l4 4#, t^^W ^Efl3 

^7||*>jL ^ 14*11-1 £44 ^44 44* 3"*tt4. 

44 ^<t4 t«!44» ^H^T^T-Wl^r -g-*ll4 ^^-8- TCM199 Hfl4°JH] *#jL 47 f^^US >l 

4 ^, ^=S-8- TCM199 Hfl4 OJ i 4^44. ^4 4-§-. 47 A HS7> *l)7i=) 44* ^Ht^ B(cytochalasin 
B) &7U, ^4^4*) (micromanipulator)* o]^.^ 44£l ^cflf- £7fl«H ^ A cM4 

oil- 443 4^1 ^15E43 10 Ml4 15%°fl *l!44-& 43 ^ 14^1* £44 ^l£4-§- *H4*r4 4«H?14. 

44, 4^4 44* ^4 TCM199 sfl^iLS. 4^SL sfl^-g- TCM199 ufl4 OJ Ml ^4444. d l ^ 443 
44S444 B -g-^-g: 44S444 B# DMSO(dimethylsulfoxide)<H] -g-sfl44 jL 4# ± 314 4^4 %7}& 4 
^-g- TCM199 tiB^Ji 344 444. 

4S}4 4*114 Hoechst 33342(Sigma Co.) 3. "344 ^l£4*H-» 444^4 iH»4 444 4 44. 
^VM: W *! 4l3£3 ^nl 

£4 «j ^|3LSl §4* ^=11 47H4 *§4444 ^3L# PBS°i)4 4*144. n 44 43. 444 %n 0.1% S 
^4-EDTA4 4444 «1144 = ^4 4444. 4£** €5J44H 0.5% (v/v) FBS7> £44 200^ P 

BS°W 7fl44444lL aj e>]q<$ 44471 4°11 4433.4^4^3- £44. 

*4*X: *4*i 4l£*r 4*|YW3 -g-t $ 

4"7H43 44 ^4 «j 4if 44°fl 444^, 444 «? 4444 44 -§-44 -f-*fl 

444444. 

44 * 3 444 *4 8 -9 4£# t«14 44°fl 4444 «i 4444 4444. ^44 TCM199 iW«H 344 
fsjis) \+Xht ^34 TCM199 5.S <*H3*rJi PHA-P(phytohemagglutinin) £-4°-3. 4^-44 4*. 444 
4 3J4 4444 3"4 «i PHA-P ^fe ^1-21 ^cfloU S^sl ^7B^S. ^°Ja1^^ «] ol^a-l: 

3, Mlft4. ^^-8- TCM199 m^iS ^^SU 3*H?14. ^li, ^£]fe PHA-P -§-^9^r PHA-P* <*H-§- 
TCM199 afl^^i -8-SflA]7j ^ol4. 

A 0 v 7l «j <>l^?t* US. 2:2j-7l» ol-8-*M ^71-8-^1^14. «i 0 1^^* ^l^-g- TCM199 «fl o o t0 Jl o l « 

7HS ^l-(mannitol) ^<H| ^j! <>lt -Ml 5 <aiA]?J 2 7fl 4°H1 D M» -S-^ofl 4#, 

^c»^11S7r *«r£^ «! °l^^-i- ^1^1^17J4. ^ E J 4-§-, 0.75 vJM 2.00kV/cm, 10/zs Ml 

^l 20^s, 0.01 vfl*l 10S 1*1 vfl^l 5*121 ^7^^ ^^-^1- f-^J^H «i °l^-§- ^7l-§-^l?J 

4. «1 oIA^-It ^41- -S-^sq- TCMi99wfl°o to -n B ^ 'WKa, A r oi £ ^^ B -g-^-Hl^ 

* *^Sr^l?14. °H D J-M» -§- OJ i^ HEPES ^-g-^i MgSO 4 MgCI 2 , BSA ^q^«>l ^-gfl 

€ pH 7.2 vfl^l 7.421 -§-o!l C a 2- 4 i^oj oj4^ -§-*v^ ^ofl ^^^^n^ Ca 2+ 4 i^s,^ o^x] 

Ca 2 + 7} £%'-slxl ^-o. ^.ojj^. 4 -§-40} -g-^ ^sM^Itt 4^^ «! °l 

oHHW olit^ol 4(ionomycin) -g-^ofl ^^14°1 S^SM?! ^ , ± ^14 «^ 3E^- BSA7^ ^7>^ ^|^^ TCM 
199 tiH^^LS ^1^4j1 ^^14°i °1^.^4°l^l-i: ^17^4. °H, ^l-i^ 0 !^! ^- OJ l^ DMSOi <>l-£.ii4 0 l^* 
*^^1^^ € OJ i# ^-IjL 4-8-* ^, BSA71- ^7>^ ^i^-g- TCM199 nU toJ l^ Sl^4^ 4-8-?i4. 

^547fl: «« <>143:3 ^ «^3?- ^5] Bfl<$ 

«-^4* «! °H4-i- ^ *^SH?J * ^1^ ^11^4. 4: Efl4 1^ £fe BSA7> «7 r € ^^-§- TCM199 ufl^^^l 
#^4^ *! °l^4* Al#^«]AlnlH(cycloheximide) -g-^ 4 ^^l 0 !^ (DMAP, 4-dimethylaminopur 
ine) -8-°JH ^44^ ^11^4^ ^ *^4^m 4-§-, ^1^ Bfl^-8- Hfl4°114 5% CO z «fl«3=7l £^ 5% CO 2 , 7% 0 
2 , 88% N 2 «n*7lt- 4-8-*H ^^44. 

oH, Ai^sajAiDiH -g-^i^r ^144°11 4#s«!44H» -g-*ll4?l -g- OJ 1^4 313 ^H^-g- «fl4°ll ^7}4^ 4-g-4 
JL, DMAP -g-°J|£ DMAP* 314«ll^-g- ifl^H -g-^^1^ 4*44. BE*. ^3 sfltf-g- «D4fe NaCI, KCI, NaHCO 3 
, NaH 2 PO 4 , CaCI 2 . Na-ef^MS, SS.^, M = . BSA, 7r44°l^l(kanamycin), €^4 D lt4(EAA, ess 
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ential amino acid), Hl^oMi^iHNEAA, non-essential amino acid), #^4^ £*v*|-^ mS0 F ^](^2i: 
S. 1)# 4-§-t>4. 

^4* 3-f . ^ ^tt <t>8 4* i E H°V «% 1o l ^44 PBSS. *W}aL, P/S^M, CaCI 2 , ££4, M 

gCI 2 , Na-Sl^MMM ^ PBS* =E#*Kr 4-§", *i*H4 OJ l^ 4££ ^iH4 

4. 

^€ «! °i^4-i ^14^14 *i*e ^ °ia'4* *g-«w °J344 ^aiatm ^ 

<H1 -§-*M44. -^4 «i ^4* #341^. 44, BSA 51 PBS7}- «H*H 4 

°1 S£ «ti*H14 3£ "143. «! °1 A ^ Ml 31 *M«:4. 

4713 *i44=f 3 -fraflft ^ *M££ «! *M ^4 «? °H^-§r SNU-B3 

S ^4<4 °1» 2002\£ 10$ 2344S ^^|7l^7l^J ^^W^KRIBB) -fr44 £ S 2(KCTC, tfl44^ tfl 
^^a] <H£^ 52±^)°\] 7l^± KCTC 10356BP3. 7l3-S}$|4. 



4 £ 




NaCI 


99.1 ~106mM 


KCI 


7.2mM 


IMaHCO 3 


25mM 


NaH 2 PO 4 


1.2mM 


Na-4Efl°lM 


5mM 


CaCI 2 1 2H 2 O 


1.7mM 


MgCI 2 ■ 6H 2 0 


0.5mM 




0.3mM 




1.5mM 


31 if ell H 


10pg/£ 


BSA 


8mg/m« 


44444 


0.75^g/m£ 




2% 




1% 


L-#^44 


ImM 


ITS 


0.5% 



4*1^4 #4 

AJ-71S] *ll$l «11<£4 as cflei^l 4444 *44» A 344 =r 514. "H, 3 °H4^ ± 314 $ 

7V€ PBS°11 333 oj^tK 

4*h 4*H» f-*H £ 44* a.4 4^14 4^4:n.4 *V4. 4-t 4*H^r a. ^ o. ^ o a m 
^*}7] 34 4^3 £ 44 4 4^3 *§%7\ on- 4*HH1 314£H 3£ 4<3tHH f- 

^■S] ^li]* 7H1 T^Tfl ^§ ^oluf. 
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f^si£44l4-§-(PCR) 

PCR4 444(Saiki) 4(1985)4 44 44-°S 444 44 MiS 4*3444. PCR 444 10 mM Tris- 
HCI, pH 8.3, 50 mM KCI, 1.5 mM MgCI 2 , 1 mM dNTP (Takara Shuzo, Japan), 50 pmol4 ^iS^ 31 44± 
SEfol^ ^ 2.5 44 <=(unit)4 TaKaRaTA Taq f- A 444 (Takara)* £44^r 50^ 44 £44 444 10 
ng4 Efl^^ (template) 4 44 33 44 49 AM #(cycle) 44 4*8444. 

44 4444 94°C44, 302:4 ^-^ (denature), 55°C44 332.4 44^ (annealing), 72°C44 902.4 44(exte 
nsion) 4 72°C44 1544 444 <>i4(final extension)*! 4 t 43-5-3. 4 S S444. 

^ *4^4H 44 

3.^ I:4i4Hf-4 DNA #3^ 43(Maniatis 4. 1982) 4 PCR 41H 44 4*11444. *I4# 44471 
44 pcDNA3^ lnvitorgen(Groningen, Netherlands)-^ 3.44 ^<y4*t4. p44(pbeta)3.7 1-4^4 H-f 44 3. 
7kb4 ± nH4 444 = 32.44 m^^-Su 444 i2] 4^4 (genomic) DNA* 4444 PCR 44-°3 4££4 
£4. 

Forward primer(4 44 £1): 

GTCGGTACCAACATGT CGAATCCATCTCTATCAATTAATGTAATT 
Reverse primer(4 44512): 

GACGGATCCT CATTATCTCAATTCCAGGGAATGGGAAGATGAGGA 

4444 42:4 i 44 444 E££^|fe pcDNA34 kpnl-BamHl444 44444. 5Eft, pGFP- or AT 44^ 
4H4 4*11-1 44 44 a 1 -AT 4444 "8 €^.2.3. 44 31^4 DNA3 PCR 44 4^44 p44 3.7«!44 Xh 
ol-Apal 444 44444. £4 ^44^3 pEGFP-N1«!4(Clontech)3 PCR 4444 444 GFP 0RF4 Sma 
l-BstBI 444 4*J44 pGFP- a AT* 4444.4. £€■ 444 «4±4H4 443 5j (U Si Biochemical Co.) 
4 4444 dna 4434 444 444 44. 

pGFP-*1 AT4 445L4 £ 1444 £4. ^, £ 1* ± 0-444 = 32.4, a>^- a1 . A T *44(1,257bp), 4 
jrl^^l 44 444 51 44 4443 4^ *J4 -fi-44(Green Fluorescent Protein, 44 'GFP'4 44)4 £444 
^'44 434 444^r 7fl4£44. PCR 44—3 ^44 44 444(44 441-443^4), £ ,8-441*1 S 
32.4 4 GFP^r TA 434 pGFP#4^4H fl?4 43 44444. 44 *4^4:E4 Xho I $ Apa I 

443 444 444 44 4434 4444^41- €-444 44 44 S.±S. *£444 »WS2« 44<>j4(aga 
rose gel electrophoresis) 4$ 4. 

tt #4-2-4 H 41 *4 (Nucleotide sequencing) 

4-14.2.4 H 444 4444 44 44 4tl(dideoxy chanin termination method)4 44 44444(Sanger 4, 
1997). 444 35S-dATP (800 Ci/mmol, Amersham)4 444 4444(sequenaser)S ^-4sl5i4. DNA^ 4* 
-^4£(buffer-gradient) £^ ^afl^-^4£(electrolyte-gradient) 4^* 4-8-44 6% PAGE(polyacrylamide 
gel electrophoresis)^ ^Sfl 42lslSl4. £^ 41*4 4^^- 44 ^44(US Biochemicals)^ B]«fl 44=1^ 4 
144 ^(Sequencing kit)2] 44*°1 44^r s 3344. 

<^442> 

^114^4 4^ 

44, £2) 444 4^14 44 44^1 S*)4 44*1 44 4°J4(PBS, Gibco BRL, Life Technologies, USA)S ^ 
34-3. 100 44(mesh)2] 3715. 444 44, °1# 44 44*1 44 ^*34°1] ^3 0.25% S^4, 1mM EDTA(Et 
hylene Diamine Tetraacetic Acid) 4 Img/me-f 4444(collagenase type 11)4 ^7 r 44 39 "C, 5% CO 2 2] £ 
44£ nil 44 44 144 44 3444 4^43444. 3 4 44, 10% i^l 4^(FBS, fetal bovine seru 
m), 1% wl44 44^4 4 OJ i 4 P/S4 A M7 r ^7 r 4 DMEM(Dulbecco's modified Eagles medium, Gibco BRL, Li 
fe Technologies, USA) Bfl4°- ! I44 44443, 44 45. 444 43^ *4 39°C, 5% CO 2 4 ££444 £44 
£ 444 ifl44 4444, 4£4» 44444. DM EM 4 4 44 44 4£4» 0.5% it 44 1^4 ^7^4 DM 
EM44 744 444 44, 444 4443 0.25% S^4, imM edta 4 oJ 14 ^7f44 244 34434. 34 
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44, 1% ± 3)4 it^4 ^44 PBSi 7-fl44444 4£3 ^7} 20007fl/0.1m^7> S)£4 ^t}jl, o|f i^*£ 
(eppendorf) 4^4°)) 4^44 444)£» ^14$! 4. 

<^H3> 

4fr a 1 -AT -8-34*1 5.<a "J 3±± 

4*114 pGFP- a AT 44 44^4H# FuGene6(Cat. No. 1814443; Roche Molucular Biochemicals, IN, USA)* 
444^ elslH-i7fl ^(lipid-mediated method) A5 3-4 «! 43. ifl3. 4°J4$4. 

4]£«-4 SH34 3 1°J 44 24 «1145]$i4. 4l£#4 35n 34M4 2m«4 1-3x10 5 ^s. 43l4S( 

plate)£l JL, 50~80%3 3#34(confluencyH £44 "H44 44 «l)4£)$4. H pGFP- a AT 44 44^4 
H^r 4134 £££4<>)1 4^ FuGene64 4444 ^l£4 Ml 3. 4°J£)$4. 44*1 4«l)4, pGFP- a AT444 (1 
;«) + ^#4 44(3/zg) + DMEM(96^)S) £444 44«i4 1544 «H44 ^<Hl «U4 SH444I £w)314(overl 
ay) 484. 

<^Al<m4> 

4fr a1-AT# 444^ 434-71 £«M4 41 £3 4*g. 4r4 ^ 5-3. Jig- 

44 al-AT 4344 £°J4 41£4fe 4« Sife- GFP3 $tf*£^ 414$t4. 434 344 DNA 

^£;fl(DNA construct)^ 444 4ti 444 OT^Si § «4!*H M14 44 A J 434*r 41£ MH14 ^flo] 3 
44t11 44444 44 A J 444 ^ GFP 44471- 4444. 

4 4^°1)^ U-^^fl(ampicillin) 4«» 44 til 434 4-f-4 3-2-4 3-44 43££ 3^4 4^4584. £ 
4, ^H34 ^ 21H ^§4444 4 4£* 434 *H4 £4 44£3)4|4 ol^^^AVolol- L llolE( F | TC; o^l 
44: 450-490 nm; B-mode filter, Nikon, Japan) 44 4# 4444 3444 GFP4 44 444 3444 33 
344 4)£l- 4445!!4(£ 2). 

ti#4 4 A M 41 SEfe GFP 44 44£ -frti4 3f^l 444 4% a 1 -AT 4447 r £°J4 4]££: «j 434 
4)££ 43 *H445S4. 4*1 ^Mife 44^3 4]££ ^i]£l7l44 444 444 ±^.£]n ^ *]■ Xfl£7l- tSr 
34 434 ^4344 A^v-g. rt^ 7 ) ttfl^i Tg-Al^V vfl ^7 c v*V cj-^s] ^St "Jfl^fe ^doiuf. OV 

31^=1 %va M] * ^]5L#^ 445] ^^(colony)^^ 7.}sf/fl S^^JIS. ^el*H 96-€(96-well) 

s\ n^7]s. &7l U H4 ft * 24- €S %7\ sb^jl ci 447M1 12-14 6-314*1 ^4 

«ro t *4JAl*}5!4. 

f=<i] Hfl^v ^15L£] JiS:* 4 43)44 *3 i^4^4. ^11 ^ Ji*«H 

1- nfl 4 «! 41 £5.43 4^8 ^<H) 2jftS4 *H444. 

<^4i5> 

^ajU43 £g] 

±$] \fdtS.-¥-E] 18G ^^^(needle) 0 ! 444 lOme ^441- 4-8-44 ^1^ 4mm \fi 
1- 44, 1cm 433 34 ^44 2f 100mm ^^"^l 4£» *4 ^, 44 43.7} ^434 SiJl 4 

£44 544 44» 414^4. 

414 444 4^4 TCM199 «ll4 0 ^(42:: 3. 2)4 2m«4 4^4 35mm 44H4 35]oll Aj|^^j7 f tifl«3=-g- T 
CM199 «fl4 0 -^(42:: £ 3)A£ s|f^-°£ 41^4 44, °fl^B4^4(estradiol) 4^(42: £ 4) 0.5/**, 4£44 
^oJj(%v^. a 5) 12 . 5 ^, tifl^ TCM199 «fl4^ 450/^ « 10% ± ^4 4^4 £44 «H4°fl4 5% CO 2 
3 £7j*H 2044 44 ^444 4«l44* §h!4^4. 



[i?-2] 



^ 4 


4£ 


TCM 44 


Gibco 31100-027 
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HEPES 


10mM 


NaHCO 


2mM 


BSA 


0.5% W/V 


P/SSr^M 


1% (sIM^H 10000IU, iI^E4°) A J 10mg) 







TCM 


Gibco 11150-059 




1mM 


p/s«-*M 


1% (3N^€ 100001 U, iS=^£Dl-c»lAl iomg) 



[^4] 









5mg 


41 <a* 


10m£ 



[a 5] 





* E 




2AU 


Hfl^ TCM1 99*11 ^ 


10m* 



<<a*Hs> 

-«-7l §w]^ ^ffij^V* ^-§- TCM199 HJ^^H 13 Alaska. 5m«Sl /fl^-fr TCM199 afl^^^l 

Sfomf-^4*11(hyaluronidase, Sigma Chemical Co., USA) 0.0500gl- -§-3H?J -8-«fl 111^4 Afl^-g. TCM199 

sfl 0 ^ im«* m o.i %a 33* *1-°llHM.Mi=MI %^ MH) 4-S-, ^ -Ml it ^ 

7l5U ^-§- TCM199 «n to -W 33 ^l^^U oH, 7 .5mg/m«Sl ^£7} S]£^- DMSO^l 4°lSt 

4^1 B(cytochalasin B, Sigma Chemical Co., C-6762, USA)* -8-«fl^l ^1 W 1id% 10% ± ^<>\ H^l 

TCM199 Ufl'SH 1m€* ^HS^^Hl B -g-^O-S. tf*r* JL, ol ^ zJ-'S (micromanipulator, N 

arishige, Japan)* >M-g-*H 3*1€ ^^43 ^cflt aj7fl*H ^n v * ^ A <H?J °lf- «-*r«H 
si 10 15%°11 *ll#*Hr *£1 tf*>sl *3.$* tf*r« 

# z\ T^iS 1-^4^* ^^*>^, 4<a-§- °1 ^14^ ^(micromanipulator plate) ^ ^1 
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*jL, 44143443 44 OV (arm) ofl fe j7^4 4^1, 4°flfe ^7fl-g- 4*1 444534. a 3 J 41, jL^ 

94 44<H1 3444-2 ^4 3X1^^ 34 44°fl 34434. B|g £341 f^H *4 ^#4 ^ ^ 

£ 44141 14°i 4 5331^ £34534. ¥ Jfl** 4<S-8- 4^*H4 44 4^-4444. 4*4 444 

44 4^4 4£l ^34:2. 44 #1 4^34 f^jW 44434. ^3 200/fln443 Afl^S-S- 44i 4*1 4-8- 

44 413-8- TCM199 H 114 '^'HW 441 44SS44 B -g-fl? .2.3. 4^434. 44, 4414^444 £-§-444 4 

o)-§-*M 44°11 44 3,31 4^oL, 27fl5l 4*1 443. 144 3i31 £34534. 27114 4*1 14 
44 ^34 4*4 124 44°11 41 l431(the first polar body)7> 444^4 *K2. IL34 4*1 444 94 44 
ofl ^avAiy 4 441 44 n34 334. 

£ 3 £ J^3-8- 4*4 ^711 ■§- 4*il3. ^r«1444 ^tfll 47pRf 431 44\I4. £ 3<Hl^i iL§4, 4711-8- a] 
*(2)1 14 4%H14 444 ^4* f-444 415L4°11 £41 444 4^4 ^r444 114 44-2.3 444 
34. ^3-8- 4*0H 431 44 44(3)1 444h, 47114 4*4 f-44 4 i^fl 4444 ^tfl<Hl 
3^44 44, 441 4444 3.71)4534. 

£ 4 ^ ^444 1 4*11 4 *»1 4)44^ 4*->!431 4444. £ 4*114 J±^4 44(3)1- 4444 371141 
*M 4444s, :a3-8- 4*(1)1 444 D J 4411 ^^l^l^l 444 4*114^3. 1444 £4514 444 4 
o. ( ^.g. 431(2)1 444 #*\}*\ 7}^n ^4 441 1W34. 443 44* 413-8- TCM1 99*11 44 
2.3. 34 4134H, «ti4-8- TCM199 Hfl44°ll 34434. 

4-s-, 4414^44* 4444 4«!4 ^r«l44 0 ll §44 3-<^)£# « : ']i!4^4. 4^1, 5mgSl PHA-P(phyto 
hemagglutinin)* 10m^ ^l^-§- TCM199 ^ 100/^4 400j^£l ^l^-§- TCM199 ^4^* * 

*t-*v PHA-P ^-^1 4^-8- 4^ 44 4fd2) 44-8- 4#Ji, 1% i ^4 4^°] « 4^ PBSS 

oi^-g- v\±*\ % o\4<n 44 Vfl^'si 4/z«si ^Afla ni^-i- 4*^4. 41- 441311 £X4 ^, 

4<a-8- 44=11 4^4 < 94°H ^^1^]^4. 

Di^4<y4^Hi 444 ^7H-§- aj^fi* 4^]-§- ^14 ^^14 4«14 441 ^1^-8- tcmi 99^4^-5- 

S 331 Afl^sU, o!Aj4 n]^^ o. S ol^Al^J 4-g-, o|a|^. a>^44 ^4^1il 4^4 "li^M 4^4 

m. 

£ 5fe 44°fl 4*14fe 4^1 44\£4. £5°1W Ji§4, 4«1€ 44(3) si «7fl4* 4 ^1*4 1 

4 4%^s. *ji ji^-8- 4*(D^s. ji^Stt 4#, 4^1* 31^(4)1 l7fl4^s. ^^4^, 44°.s. ^4^11^1 ^ 
°J44 «i 4-^41 4^14^4. 4*13, 4A'41 ^^-8- TCM199«114 0 -!1^S. ^4 3*1 H>8 ^, 3*1 

4534. 

<^4 <> 1l7> 

^1^44°j 4^4 

BTX-^li 544(electro cell manipulator, ECM 2001, BTX, USA)1 4-8-44 «i 4*141 4?1 4444 * A J 
44^4. 

0.5mM HEPES 4*-§-°^(pH 7.2)<41 0.1mM MgS04, 0.05% BSA % 0.28M 441(mannitol)l ^-*H44 441 
-8-°J| 15^1 413-8- 44i SJ I 4*144 Slfe 43-8- TCM199 «fl<4^4l ^7>4il, 144 344S4. zl^J 

^ ^|^^. si^i-i: 4-8-44 «i 4*1^-1 413-8- TCM199 «fl4°JJ4 ^7>4 441 -8-«H ^°J44 44 1 
44 3444J1, 413-8- 4^ 4914 4-8-44 «1 44?M 441 -§-"441 ^«4. 44. «! 4441 BTX-4l£ 
247H1 4^4 7 J 2711 44(3.2mm chamber No. 453) 44°fl ^4 441 4^°fl ^2-, 444lS7> (+)^41 
f=4£4 «j 44?H 444^4. ?i4^- 0.75kV/cm 44 2.00kV/cm, 44 & lO^s ^4 20^s, 0.01^ ~ 
10^ 43 £3. 1-5S14 ^4^14 2)4^41 4?144 «i 4441 ^4444^4. 444 «! 4441 441 -8- 
qhI 44 413-8- TCM1 99 «fl4 OJ 1^ *4 ^, 3s1 4134534. 

DMSO 1.34m«°ll 4i^444(ionomycin, Sigma Chemical Co., USA) Imgl -8-^442., 3^4£7l- 5//M4 ^1 
£4 1% BSA4 ^44 41 3 4 TCM199«114 0 -!1* *j7V44 41^4 4^^444 *q<$ 444 S J1 4441 4 £ 
4°114 444 3444 » A J444 ^, 444 *^ 4441 10% ± ^} 4^4 ^7r4 ^13-8- «H44 4^4 35mm 
44 4^14 544 34444 4^4441 4144534. 

<424i8> 

44^ «! 4444 jMIJ 1^ 
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°im-§: 100mH ^l#S.«!^nlH(cycloheximide, Sigma Chemical Co., USA) 1g-§- -§-*M7l ^^^7} 10^/g/ 

vA7\ ^l^Hflot-g. Hfl^oj mT ALP(% v ^: iL 1)^ Al#S.q*l n lH -g-^ 25jiH #7] SJ i 

* 4M*K3L, 4*l# f-o> sflolsH * tt A J£MS4. ^1^1 «i °H£-§r mTALP^l ^S, 5% C 

O 2 >WHH 7<IRV mi^*>S4. 

£ ^4#£ A o v 7l ^^-1^1<H1 44 ^lA 1 ^* SNU-3^ ^^H, °1* 2002\1 10€ 23°i4^ ^MM^l 

$91 ^^^^^(KRIBB) ^-34 £^(KCTC, cflt!: 1 ?!^ -fHd^ 52^ll)°l| 7l^«liKCTC 1 

0356BPS 7l^>^4. 

<-a*H9> 

A J7] «! #7l# i^5>7l 3*H, ^* =r^4$4. ^^1. ^-S- «11*](% V 2:: £ 6, S. 7)# 35mm 3 

4^1 §-^§>j7, -g-^711- 7Hf«H -5r« -n-^l^m 4-g-, *! °H4# -idltSM 10% £ q*} $7}?a 

PBSS Afl^*>aL «H*1°1| ^ 20«-?t ^*H?24. °H. 0.25m« ^^ (straw )^ e< j= ^cfofl ^7}%~§r 2%^ 

4*<H 7>-grtHl<Hl ^4°1 ^g-g- Hfl^lt t^4-|- #44il, 7>1# ^l(forcep)* 4-§-*H l n J 

#(heat sealing)*^**. ^ B d 4£. -5t4H ^7H iSSM #44:2, 5€?t °1 **M?J 4-§- 

il ^l^tt ^s. ^E^Sj ^j« 0 i(seeding)AlS4. 3*. -0.3°C/minSl -30 

°C?M 444*1 4* -30"C7V lO^r^t °]« ^-HH ^iL^4Si4. 



6] 



«■ 




PBS(1x) 


Gibco 14190-144 




0.033mM 




0.15mM 


CaCI 2 • 2H 2 O 


0.171mM 


p/s^*fl 


1% (511 M^J4 1 00001 U, ^^1»H A J lOmcj) 


MgCI 2 ■ 6H 2 Om 


0.049mM 



[a 7] 





*2 


PBS(i£ 8) 


2.25m£(45%l 




2. 2 5 ^ (45%) 




0.5m«(10%) 



°1*13J ^ti^tf «! °1^4-§: -8-«B^fl7l 34<4 3*1 20% £ Eflo} l^oj ^ 7 >^ PBS4 -8-*B-S- «H4* 35mm 
3m^ £-^4H, 44"i t-eN!-£ $7}*}o] SeHf- ^£7> 0%, 3% ^ 6%7l- *1l24$i4 ( 

42: a 6, a 8). ^.=d °J!^^ ^ai^^ ^-^^ iisit ^vfl ^71 ^^x^ 5 ^7j- ^, zj^ 2 o 

cm -§-7Hl ^7^ 30°CS1 30a?!: ^7H -§-^^1^4. °H, iSil^l «* ^7l#* 

5^^11-21 -8-sH-g- ufl^^-H 5 ^?> 'S^l^ji, 3% -i-EHts] -8-«il-8- wfl^l^l^i 5^ l-el-MH-^l Slfe -§-*fl 

■S- ^lofl-H 5£# 'Saiai^j ^, «! °1 M «-fr€ »fl^l» ^1^*V^4. 
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A) *L 


6% PBS 


3% #3^1 » PBS 


0% 1-51^1* PBS 


PBS 


(a 8) 


8) 


(5. 8) 


BSA 


0.5% 


0.5% 


0.5% 




6% 


3% 


0% 




0.3M 


0.3M 


0.3M 



<€*H10> 

aj-71 «j o]^^ 20% £ Efl^l- 1^*1 $7>€ PBS^l $aH?U. o]« illM 4-S-, rflelS-S] xf^z]-m 

Al-fr a 1 -AT -fr^Fg- ^sH- a^] ± $ A W ^A). nj AV^oj 3^1 

^7]2] ^ai<h|* f-*ti ^€ 4*ll£fe ^°J:2j ig-ig ^ -^^> *H$4. 

a 1-AT ^-^i^ £<y?J GFP t«i 4^rr ^ S2]-Ir <H c d*^(Southern blot), 31^€«-^(We 

stern Blot) % ^^"9* **H GFP ^ ^ a 1-AT -ff^^> *^*rSSl4. 

GFP£1 -B-^t 6.S GFP <S*>S| 3*1 ¥2*1. T 1 ^*!. 3 ^* ?irt*H &% v £| 

^\*\%t\. ^t*^ ^A}^. <a!-3-o.3. #7r3 TfliiBi DNAl- £4}*}-$^ *H±^**£S ^> 
2aj2] 4^*M A% a 1-AT 4*H£°J* ^°J*rS4. 

221* ^Alofl 2 ^ *«fl o.S «H<£*H 43L^r* SHI* * g^f- ol-§-*H GFP 

^Sl <*!4»" 4^5*4. HL*> §4^t^ w o^°J ^i>5l*5h°5L 4^1 ±$ DNAl- «-4J*W 4^ 1-AT* 

<-a*Hi2> 

=z°im *isL2i ^ oi^i^ai ^ g-^-g- 

A oM^ ^Hl*)- ^<a# l^sH 1H-* 3i aU*l-524. 37fl°l 

4|=E^£ 40-50^^5] EfloHH ^efl*V ± Eflo]-S} * ^11, ±S] ^-f^MlS. £ ±3 tH 1 ^ 

£1- >M--g-*rS!4. 

371)3 ^la^ofl a 1-AT* « 3=5^U, «H S ^la* ^ \M4 -8-^*1- 



[£91 











■§•«■(%) 


4tt(%) 


uH^iSSl 1H(%) 






363 


214(59.0) 


109(50,9) 


15(7.0) 


4(26.7) 




426 


334(78.4) 


245(73.4) 


96(28.7) 


52(54.2) 


4\ $-fr°\43L 


379 


303(79.9) 


203(67,0) 


46(15.2) 


13(28.3) 
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[£- 10] 



:g-°W 4|£3 44 


ojAisi ^ael^£l 4 


tfl&|5L2l 4 


<944 4(%) 




3 


2 


0 


44 


31 


28 


1(3.6) 


3 4441 £ 


27 


24 


2(8.3) 



47l3 4 4^43 314 4444l£J±4^ 444 ±S43 4=1] 4 ^ ^ £ ^ <g-fi-44|£t *! 3^4|££ 
$ ^4-^1 Bflaji^Ai^ 44-§r°l ^j7, £*V <S«e1^£l >S*1- 0 1 ^4tt 3* 4 4 &5514. 

4'^ JL=4 

£ gig*, ^^ofl slsfl -fr*}4-f 3? 3f^Kr 4£ g 4]4l£ 441 7l#* ^44.° £4 4^,1 ^l-£^El a S 
1-2144* a^aj o.£ ^44^7 4*34 4)3-44. 

4*1, 4 4^21 <§444 441 ±fe ±si 44414 44 441-44S4J44 f^tAS^ ±21 44£43 44 4 
4i-4e1£^4* 4°l44l 44*Hr 44 7^441 €4. 



(57) %=7-£\ 133 



±414 4211 tt Si Hfl (exogenous) 4444 £°J ^ 344 4]4l£2] Sj4 ±414 4*114 4^ 4£ 4l£4 444 
2. 

41 nni fl°H, 

471 si 211 44471- 44 ^41-4^^4* 444-b 444°J4 ^S.s. 4tr «! °144. 
3. 

41 1%H 4<H4, 

47l ±fe 4l£te 444(adult) 7fl4l^* 44 ££ 4^ «Q -444. 

^4%M. 

41 3441 5tf<44, 

47l ±7f 4±4444J4 4^£ *Kr «l °H4. 
5. 

41 UH 2H4, 

aJ-71 iSl «j <434°1 SNU-B3(KCTC 10356BP)4 44 43°-£ 4rr ±21 ^ °H 4. 
6. 

±21 444H 44 441-43^44 444tt 4* *H)££ 4fe H4 44 44 ±. 
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37* 7. 

^ 6*41 SH*!. 

AJ-7] 4:2] tgajoj 4 19 -S1 «j ol<b|^s] §-<y*V s * 4*11 ±. 

37* 8. 

4 7*°« sa«n^, 

a 0 V 7 1 «i ^^l SNU-B3(KCTC 10356BP)<?I 4^3. *Rr 4^1 ±. 



**H? i -fraflsi ^J^M §«l*Kr ^1; « 

(C) ^71 Aj£f- \+*H ^l^U -frtf^lfe i****T ±$ «! °1^€ 4*11 

37* 10. 

*0 9*41 SU«H-H. 

*H£7> ^^f*> dHM -fHII€ 3# *3.2.s *R? ±3 «f <>14& 4 ^ 
*ll io*4l Si'H'H, 

tf7l ±7> tiE^f^* *=8.2.£ ±2) «j *H *U. 

37*12. 

4 9%Hl 5ft°H. 

^•=8 *fe ±5] «I «>1*I^ ^ "o 1 "^. 

37*13. 

*11 12*41 »°H, 

°j 5* ±^ 

37*14. 

*ll 12**1 SM*!. 

^-71 ^ -a-^^ gfp -fi-^ ^/5&^ ^ -Sfi *i* *#*ki si* *3°.s. ^ ±m q *m 

37* 15. 

*ll 12*41 SH-M. 

47l *W V 3 »8-^-i- 4-§-*M £°J3^ 5* ±3 «! ^l^* *Sj. 

37* 16. 

^ 15%H1 Sl«H^. 
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#7l *mn*\ u <H3°l FuGene6# #-§-*Rr *Vt £3 ^ «MI 

#7l *M=E£- T^zHH, T^H]-, Y+£, SEfe ttO-S.W ^ 2^ ^ ^flaS.^^ 3 

18. 

aJ-7] «j °l^?H SNU-B3(KCTC 10356BP)°J 3* ^±3. *>rr SJ i ^lA 1 ^ ^M] 



(a) ±4M -^Hfltt *W£^°11 ## H^sRr -fr3*H- S afl-sHr £ 

(b) <r«!^l-fil YH 1 4H# ^17^>H, ^Y+*}-Sl *l 1^1* ^H^* V+^-f iH^Rr 4^-§" a 
#^fe ± -fr^ ^Kfc ^«!\M4 §Hl*Kr 

(C) #71 #*|4M 3<H«i ^li* t 8J !£ <>14*U -S-t^l^ n *M*H? ^ #71 *j 

olA]^ cflEluo]) fl^sH #7-1-1- ##*Kr -3:711* i#*Kr -fKHH #^ ^I-^EIE^AI^- a S a>^ $ 

*J 3^4*11 ^ ^S#^. 

3^20. 

31 19#i 5tt*H-H. 

#7l *Mife ^£ ±ofl7.mi *m 2* 43^ *>fe ^*13«r 4*1 £3 3 W8. 
«T L *21. 

4 20#<H1 5a*H^. 

#71 ±fe ti^oj^c] ZL^^Si z\± gggg 4^1 ±*\ ^#^. 
*| 19**1 Si^H, 

#71 *-» <>l^a«>l SNU-B3(KCTC 10356BP)<?1 3* ^±3, *}rr 4*11 ±% A S##^. 

23. 

741 1 gtHI 5a°H, 

#71 42.^4 4^ ^4l- < yr^S^#* t^Hr -fr^f- JE°J ^ ajf^lfe- 

ai-^- ^3)-i-<lve1e^# -s-^^>, ^ =s.je.e|, -ff^xl-t- ajEii- 2,MlsH 3!t 43^ *> 

3*13* 4*ll isl ^##^. 

St 1 * 24. 

*il 23*41 5tW*l, 

#71 ^« E.3-5.K]7} #71 ^3)-1.q]-ElE^Al o. -fr^7V ±«\ -fRHH 1HJ4S4 /?-?Hl°J HS.JE.El 

°J3* ^3.2.3. *frr *8£*I* 4^1 ±3 ^##^. 
25. 

^ 23*8-41 SH-H. 
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^7} *W -fr^fe GFP -fr^^l- -jf^^ti 3* 4^-° 3- *Vtt 3^ 3$ 4*1 ^3 ^ 

*«. 

*l 23%Hl SM<H. 

Aj-7] «!)E^ ^-J- A^sH H^fe 43°-jiL ^*d* 4*1 ±3 4! WS. 

St 1 * 27. 

*1 26%H fl«>H. 

*7l *1H FuGene6« a>-8-SRt 3* 43-!^ «§H*I«- 4 *1 ±21 ^WS. 

3^*28. 

*1 19*<H1 sa<H>H. 

*7l *H£fc ±21 a^ftfl-q, ^vflnv ^ ^ E ^ ^c^*^ « e^sj /fli £^ ^ ^££43 -B-Hfl€ 3 

* 4^.2.3. *^*I« 4*1 ±2} ^J"*^ 
29. 

*1 19%H SU«H-H. 

A <M (a)^lfe *l£^« 1^7l6>ufl-y= hl^t s^sfl ji^sfe 43* cl i**fe 4*1 ±21 

3)7*30. 

*1 19**1 

A J"7l (c)#*l2l ^fflj^Sl VH 1 *l£* *l7i*Hr ^^H- *M 5.^4*1 3. ^ el tt 4"§-, 1:513 

*l7i*Hr zR!* £**>fe *§€^«: 4*1 ±21 >»WQ. 

37*31. 

*l 19*i Stl^H, 

#7\ (c)^7ll£l <d^-f fH»sHr ^Wa^l* d l-§-*H ^el€ VM21 f-^cflt ^7fl*M $ 

3^1 ?1 ^7fl% v * \M2l ^ 1^11* ^li^* 10 15% *1)7i*Rr 55* £**K? ^*)#« 4 

*1 ±21 $ 

37*32. 

*1 19*°fl 5tf<>H, 

^■71 (c)^]2i ^oj«! Ajat §«j 43 £ ^<*l*l£t \+^2i f-^ tfl ofl *8^€ &W±s. 

^ 3* £*°.s. *Hr ^*d«r 4*l±2l 41 wa. 

37*33. 

*] 19*<1 SW, 

#7] (c)#*1tt 4*1£ «! °1^^-* tfl^a-Hl °14^7l *HI % A <!3M7l-cr ^11- cl i**Rr 3* ^^il *ftr 
^^4*1 ±21 ^d^. 

37* 34. 

*1 33*0)1 ^^^ f 

*7l *» ol ^$Hr £71 -g-tf-i- 4*11 °l*«H*lfc 3* 43^3 *H? 4*1 ±21 41 

35. 

*1 34%H1 51<Ha^ ( 
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*7l ■aj^tt-fr 0.75 vfl^l 2.00 kV/cm, *l*h§: 10//s vfl*l 20#s, S^rfe" 0.01^ MH 102: iH^l 1 

3 5SH) *t*l -*H*Rr ^J-i- SHr 333* 441 ±21 ^Wfl. 

3^*36. 

41 34*°fl SH-M, 

Aj-7] tij OjAl^ ^-A^i, Ca 2 + 7 > $7>3 «M°1H #7l-§-*-fr 4H*H. -fr*^ f-Ajofl t^i 
Sfe 441 ±3 ^AVti^. 

37* 37. 

4] 34*<H1 «*H, 

a o v 7 1 «! °H£2l t^SHr Ca 2 + 71- h]1*HH -a^l^jl. # ±£*H ^^ic4olAi(j onom ycin) -g- 

oJjoflAi ^^1*H ^<8*Hr 3* ^±3- 3fe 441 ±21 ^fJ-U. 

38. 

41 33*i Si«H-H. 

*7l ^lfe Al#s«jAlulH -§-^ Hi^r tq<go1|olal( D MAP) -fr^N *^ *H£-§- =8*]*U «fl^^ * #^3* #711 -» 
3 5L**fe 3* 43-2-3L ^ 4*11 ±21 ^WU. 

3^ 39. 

41 38*°fl SI^H, 

AV7] «J ^l-^^S] ^ % A <m #41 ■& * «^sm *} °H£i- mSOF ^Hl tiA^SKr #411- 3 £**Hr 

3* s^i 0.5. ^ 441 ±21 ^iwa. 



41. 

41 40**11 5U°H, 

*7l S^ft 441 ±fe ±21 «« oIai^- S NU-B3(KCTC 10356BP) J> 5L4^ 53* ^3.2.3. 4<£ ft 

31-1- 0 JE1E^AI^ AgAV^ 

42. 

41 40*41 SI oH, 

*7l mixAQ 441 ±fe *7l 4 17* iJM 41 37* f 1 <Hii *V ^ #1(3.5.3. a|a]-^ ^ £^3 ^f- <^ 
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WHANG, Woo Suk 

Transgenic cloned cow producing human Alphal-anti trypsin and 
method for producing the same 
3 

Kopatentln 1.71 



<110> 
<120> 

<160> 
<170> 
<210> 
<211> 
<212> 
<213> 
<220> 

<223> FORWARD PRIMER 
<400> 1 

gtcggtacca acatgtcgaa tccatctcta tcaattaatg taatt 
<210> 2 
<211> 45 



Artificial Sequence 



- 22 - 



^fl^S] 10-2004-0045528 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> REVERSE PRIMER 
<400> 2 

gacggatcct cattatctca attccaggga atgggaagat gagga 45 
<210> 3 
<211> 1257 
<212> DNA 

<213> Human A 1 phal-Ant i trypsin 
<400> 3 

atgccgtctt ctgtctcgtg gggcatcctc ctgctggcag gcctgtgctg cctggtccct 60 

gtctccctgg ctgaggatcc ccagggagat gctgcccaga agacagatac atcccaccat 120 

gatcaggatc acccaacctt caacaagatc acccccaacc tggctgagtt cgccttcagc 180 

ctataccgcc agctggcaca ccagtccaac agcaccaata tcttcttctc cccagtgagc 240 

atcgctacag cctttgcaat gctctccctg gggaccaagg ctgacactca cgatgaaatc 300 

ctggagggcc tgaatttcaa cctcacggag attccggagg ctcagatcca tgaaggcttc 360 

caggaactcc tccgtaccct caaccagcca gacagccagc tccagctgac caccggcaat 420 

ggcctgttcc tcagcgaggg cctgaagcta gtggataagt ttttggagga tgttaaaaag 480 

ttgtaccact cagaagcctt cactgtcaac ttcggggaca ccgaagaggc caagaaacag 540 

atcaacgatt acgtggagaa gggtactcaa gggaaaattg tggatttggt caaggagctt 600 

gacagagaca cagtttttgc tctggtgaat tacatcttct ttaaaggcaa atgggagaga 660 

ccctttgaag tcaaggacac cgaggaagag gacttccacg tggaccaggt gaccaccgtg 720 

aaggtgccta tgatgaagcg tttaggcatg tttaacatcc agcactgtaa gaagctgtcc 780 

agctgggtgc tgctgatgaa atacctgggc aatgccaccg ccatcttctt cctgcctgat 840 

gaggggaaac tacagcacct ggaaaatgaa ctcacccacg atatcatcac caagttcctg 900 

gaaaatgaag acagaaggtc tgccagctta catttaccca aactgtccat tactggaacc 960 

tatgatctga agagcgtcct gggtcaactg ggcatcacta aggtcttcag caatggggct 1020 

gacctctccg gggtcacaga ggaggcaccc ctgaagctct ccaaggccgt gcataaggct 1080 

gtgctgacca tcgacgagaa agggactgaa gctgctgggg ccatgttttt agaggccata 1140 

cccatgtcta tcccccccga ggtcaagttc aacaaaccct ttgtcttctt aatgattgaa 1200 

caaaatacca agtctcccct cttcatggga aaagtggtga atcccaccca aaaataa 1257 
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